Vacuum ultraviolet (W) absorption spectra of resist materials for 157 nm lithogra hy were calculated theoretically by symmetry adapted cluster configuration interaction TSAC-CI) method [']. We have investigated several fluorinated norbornanes. Relatively poor transparencies are calculated in the stereoisomers of difluoronorbornane that are substituted at 1,4 or 7 positions. Furthermore the endo fluorination of norbornane is more effective than the exo fluorination. These results are very useful information for the development of resist materials for 157nm lithography. INTRODUCTION 157nm lithography is the most promising technology for below 65 nm technology node of semiconductor devices. In development of resist materials for 157 nm lithography, the transparency of polymer is one of the most important issues. However optical characteristic of resist materials in VW region are not sufficient for the resist development. Therefore, it is useful t o predict the absorption spectrum by the theoretical calculation. Our previous work showed that SAC-CI method enables the prediction of WV-absorption spectra for several saturated hydrocarbons with high accuracy [*]. In this paper, we have studied the W -a b s o r p t i o n spectra of norbornanes by using SAC-CI method. And calculated transparencies, influence of geometries of molecules, a changes of molecular orbital energies by fluorination were discussed. Norbornane derivatives are most useful a s the material for 157 nm resist[31. Thus, the improvement of transparency of norbornane is the important issue. CALCULATIONS SAC-CI calculations were done by using original version of SAC-CI modulesl41. In these calculations, we have used Dunning's double zeta basis sets for H,C and F atoms, and have used sets of Dunning's double Rydberg functions for C atoms. The molecular structures were optimized at HF/6-31 level. AU spectra have been expressed by gauss distribution and full width at half maximum of this distribution was 14 (cm-1 x 103 ), RESULT AND DISSCUTION Figure 1 shows that calculated WV-absorption spectra of several difluoronorbornanes. In this figure, all of difluoronorbornanes are more transparent than norbornane itself. The fluorinating material is one effective way to improve its transparency. Among these difuluoronorbornanes, 1,4-and. 7,7-difluoronorbornane are relatively more opaque than the other difluoronorbornanes. And the (endo,endo)-2,3-difluoronorbornane is more transparent than the (exo,exo)-2,3-difluoronorbornane. In order to explain about spectroscopy of fluorinated norbornane, the changes of molecular orbital energies by fluorination were evaluated. Our previous work indicated that the lowing of HOMO energy is occurred by fluorination, and the enhancement of energy gaps between HOMO and LUMO make W -a b s o r p t i o n spectrum shift to short wavelength side strongly[*]. Figure 2 indicates that there is a good correlation between the lowest transition energy and the HOMO energy of norbornanes. The HOMO energy becomes low, so that the VW-absorption spectrum is shifted to short wavelength side more strongly. Figure 3 shows electron populations of HOMO orbital on H atoms. There is the node of orbital a t the 1,4 and 7 position. Therefore, it is suggested that the effect of fluorination a t these positions is smaller than the ones at other positions. CONCLUSION Vacuum ultraviolet (VW) absorption spectra of resist materials for 157 nm lithogra hy were calculated theoretically by symmetry adapted cluster configuration interaction kAC-CI) method[''. We have investigated several fluorinated norbornanes. It was found that relatively poor transparencies are calculated in the stereoisomers of difluoronorbornane that are substituted at 1,4 or 7 positions. Furthermore the endo fluorination of norbornane is more effective than the exo fluorination. These results are very useful information for the development of resist materials for 157nm lithography.
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